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Listing of Claims: 

This listing of Claims will replace all prior versions, and listings, of claims in the 
application: 



1. (currently amended): A method for gap filling between metal-metal lines, 
comprising: 

providing a semiconductor structure, a surface of said semiconductor 
structure has a plurality of metal lines thereon; 

forming a first dielectric layer on a surface and a side wall of said plurality 
of metal lines by a first high density plasma; 

removing said first dielectric layer until a portion of said side wall of said 
plurality of metal lines are exposed by a second high density plasma , 
wherein a portion of said first dielectric layer with a geometric shape is on 
some of said metal lines; and 

forming a second dielectric layer on said first dielectric layer by a third 
high density plasma T to fill gaps between said metal lines and covering said 
plurality of metal lines and said portion of said first dielectric layer with said 
geometric shape thereon to form an inter-metal dielectric layer . 

2. (original): The method according to claim 1, further comprising an adhesive 
layer formed on said underside of said plurality of metal lines. 

3. (original): The method according to claim 2, further comprising an 
anti-reflection layer formed on top of said plurality of metal lines. 

4. (original): The method according to claim 3, wherein the material of said 
anti-reflection layer is silicon-oxy-nitride (SiO x N y ). 

5. (original): The method according to claim 1 , wherein the material of said plurality of 
metal lines is selected from the group consisting of AlCu alloy and Al alloy. 

6. (original): The method according to claim 1, wherein the material of said first 
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dielectric layer is silicon dioxide. 

7. (original):The method according to claim 1, wherein the material of said 
second dielectric layer is silicon dioxide. 

8. (original):The method according to claim 1, wherein said first high density 
plasma is formed by a first mixed gas with both low frequency radio frequency 
power and high frequency radio frequency power with a bias voltage on an 
electrostatic chuck (ESC). 

9. (original): The method according to claim 8, wherein said first mixed gas 
comprises a first depositing gas, a first inert gas and oxygen. 

10. (original):The method according to claim 9, wherein said first depositing gas 
is silane (SiH 4 ). 

11. (original): The method according to claim 9, wherein said first inert gas is 
argon. 

12. (original): The method according to claim 1, wherein said second high density 
plasma is formed by a second mixed gas with both low frequency radio 
frequency power and high frequency radio frequency power with a bias voltage 
on an electrostatic chuck (ESC). 

13. (original): The method according to claim 12, wherein said second mixed gas 
comprises a second inert gas and oxygen. 

14. (original): The method according to claim 13, wherein said second inert gas is 
argon. 

15. (original): The method according to claim 1, wherein said third high density 
plasma is formed by a third mixed gas with both low frequency radio frequency power 
and high frequency radio frequency power with a bias voltage on an electrostatic 
chuck (ESC). 

16. (original): The method according to claim 15, wherein said third mixed gas 
comprises a second depositing gas, a third inert gas and oxygen. 

17. (original): The method according to claim 16, wherein said second depositing 
gas is silane. 

18. (original): The method according to claim 16, wherein said third inert gas is 
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argon. 

19. (original): The method according to claim 1, wherein all of said steps is 
performed in situ in a chamber. 

20. (currently amended): A method for gap filling between metal-metal lines, 
comprising: 

providing a semiconductor structure in a chamber, wherein a surface of 
said semiconductor structure has a plurality of metal lines thereon; 

providing a first mixed gas in said chamber, wherein said first mixed gas 
comprises a first inert gas, a first depositing gas and a first oxidative gas; 

producing a first high density plasma i s produc e d from said first mixed 
gas to form a first dielectric layer on a surface and a side wall of said 
plurality of metal lines; 

providing a second mixed gas in said chamber, wherein said second 
mixed gas comprises a second inert gas and a second oxidative gas; 

producing a second high density plasma i s produc e d from said second 
mixed gas to remove a portion of said first dielectric layer and a portion of 
said first dielectric laver with a geometric shape rema ins on some of said 
metal lines ; 

providing a third mixed gas in said chamber, wherein said third mixed gas 
comprises a third inert gas, a second depositing as and a third oxidative gas; 
and 

producing a third high density plasma ic produced from said third mixed 
gas to form a second dielectric layer on said first dielectric layer to fill gaps 
between said metal lines and cover said metal lines an d said portion of said 
first dielectric laver with said geometric shape thereon to form an inter-metal 
dielectric layer . 

21. (original): The method according to claim 20, further comprising an adhesive 
layer formed on said underside of said plurality of metal lines. 

22. (original): The method according to claim 20, further comprising an 
anti-reflection layer formed on said top of said plurality of metal lines. 
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23. (original): The method according to claim 22, wherein the material of said 
anti-reflection layer is silicon-oxy-nitride (SiO x N y ). 

24. (original): The method according to claim 20, wherein said material of said 
plurality of metal lines is selected from the group consisting of AlCu alloy and Al 
alloy. 

25. (original): The method according to claim 20, wherein the material of said first 
dielectric layer is silicon dioxide. 

26. (original): The method according to claim 20, wherein the material of said 
second dielectric layer is silicon dioxide. 

27. (canceled). 
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